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LAKE HURON WINTER BEACH FORMS 
MAX LITTLEFIELD 
In connection with a few days' field work on the deHa of St. 
Clair river, the writer spent one day, December 25, 1922, on the 
Lake Huron beach of Point Edward, adjacent to and directly east 
of the head of St. Clair river and two miles north of Sarnia, On-
tario. (See map Figure 1.) 
Point Edward is a bar which is composed of the coarser sedi-
ments concentrated from the Pleistocene deposits by the action of 
Figure !.-.\lap showing beach of Lake Huron to east of head of St. Clair river. 
littoral lake currents and a local current due to the indraft into 
St. Clair river. The head of St. Clair river is cutting westward 
into the Michigan shore, clue to the westward planing of a littoral 
current which swings down from the north along the west shore 
of the lake. The lake bottom, for at least a hundred feet offshore, 
is paved with partly rounded cobbles which still show facets of 
glacial origin. The beach is composed of sand, some pebbles, and 
a few cobbles, and is finest near the river. 
451 
1
Littlefield: Lake Huron Winter Beach Forms
Published by UNI ScholarWorks, 1923
452 IOWA ACADEMY OF SCIENCE VoL. XXX, 1923 
During the latter part of December, the weather was not ex-
tremely cold and neither Lake Huron nor St. Clair river was 
frozen over. Lake St. Clair, smaller and relatively quieter, was 
coated with three inches of ice, which, during the warmer weather 
preceding the 25th, became soft and in places honeycombed. About 
one and one-half miles from the river the beach of Lake Huron 
along Point Edward was bordered by a fringe of ice which ex-
tended from the snowy beach thirty or forty feet into the lake and 
which was six inches to two f cet in thickness. N carer the riyer the 
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-Figure 2.-Stages in development of beach forms showing the relation of the ice 
to the beach. Broken line represents water line and the rulerl area water. 
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tended to melt the ice by undermining and because of wave action 
which cut it away. The whole process was demonstrated by the 
ice forms of the successive stages. The process is as follows: 
1. A fringe of shore ice is formed by the freezing of the sur-
face and is built out by the freezing of the wave-spbshecl water 
on its outer edge. After reaching a width of thirty to fifty feet 
it reaches a point where, unsupported on the lake side, it cracks at 
the beach line, where the shore snow grades into ice. Cracks form 
at right angles to the beach, clue probably to the slight movements 
imparted by waves and to contraction during colder periods (No. 
I, Fig. 2). 
2. \;\'aves enlarge the cracks to a width of two to five feet by 
carrying away the fragments and rounding the edges. The beach 
line is not reached in this stage (Nos. II and III, Fig. 2). 
3. Large fragments of ice cave off ancl the re-entrants become 
V-shapecl. The waves are concentrated in the point of the V 
which is pushed four or five feet up the beach. A cone of ice is 
formed from the spray ancl the exposed beach is covered with peb-
bles which are tightly packed with their least resistant surfaces to 
the waves. The size of piece is governed by the sizes which are 
present in the shallow water (Nos. IV, V, and VI, Fig. 2). 
4. The ice melts away, leaving the accunmlations of pebbles 
and cobbles in the outline of the head of the re-entrant. This 
shape varies from a small irregular pile less than a foot in height, 
to a mound semicirrnlar in shape, with convex side toward the 
beach, eighteen inche~ in height in the center of the arc and slop-
ing to the w;:vter line (Nos. VII and VIII, Fig. 2). 
The spacing of the accumulations is fairly regular, fifteen to 
thirty feet apart, as the cracks from which they developed were 
regularly spaced. However, the re-entrants developed unequally, 
some merged into two, and some were choked with caved ice, so 
that absolute regularity is not usual. These accumulations while 
not permanent, may last for a considerable time and govern the 
shape of the beach margin clnring that time. They are, however, 
a form which is produced only rarely, under a given set of con-
ditions ancl it is certain that they are not commonly preserved. If 
preserved in recognizable form their chief value would be climato-
logical. They are, like wave-made beach cusps, of interest as 
one of the many variations o"f beach forms. 
St:m MENTATION L,\BORATORY, 
DEPART:\H;NT OF' GEOLOGY, 
STATE UNIVERSITY. 
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